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In the traditional statistical analysis and data mining, the data is generally time-series,
cross-section data or panel data. We view the data as separated and limited, so that the
analysis of econometric model relies on a lot of assumptions with structural constraints. In
addition, the traditional methods ignore some functional characteristics of the data, and usu-
ally require the data in the same number of observation and the same points of observation.
but the collection of data doesn’t often meet this condition in practice.
The analysis of function data views the data as a function process, recognizes the func-
tional data as a whole body, then to analyze the data. Compared to the traditional analysis
methods, functional data analysis has many advantages of its own.
Functional data analysis (FDA) has become a hot academic point, emerging a large
number of articles about theoretical and empirical analysis. However, the uses of basis
function in the FDA need further research. Yet, FDA researches remain in the time series and
cross-section data, and it’s serious shortage of FDA methods in panel data. The researches
of this paper tried to deal with these problems above. The major work and innovation is
listed in the following:
(1)Analyzed and discussed the commonly use about basis function and its properties
and the parametrization in the basis-function method.
(2)Discussed and studied the use of the basis function in the data preprocessing. ex-
plored wavelet de-noising, B-spline interpolation on the handling of missing data, B-spline
adaptive sampling method for data summarization. Because of the good properties of the
wavelet and B-spline, methods above own high practicality and application value.
(3)Tried to extend FDA from time series data analysis to panel data, opened a new
situation for FDA applications, reflecting the practical value of FDA.
(4)In the panel data analysis, we encountered the data with new characteristics. The
traditional analysis can’t be a good deal. Then we attempted to introduce parameter equation
in FDA, extend the scope of application of FDA.
(5)Based on the parameter equation, we attempted to introduce the analysis of curva-
ture, velocity and acceleration to the FDA, so the tools of FDA are more substantial.
Since there are many models and methods in this paper but software and program
modules not on-the-shelf, reference Matlab programs are achieved in the appendix.
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